Background: Considering the different available results on effectiveness of various doses of misoprostol and different methods of administration, as well as legal issues of abortion in Iran, the aim of this study was to compare oral and vaginal misoprostol for legal abortion in pregnant women.
Introduction
According to the World Health Organization, abortion is defined as the termination of pregnancy before 20 weeks of gestation or fetus less than 500 g of weight [1] . Nowadays, with the use of new technologies, early detection of certain diseases that would jeopardize the life of the mother before the birth is possible. Abortion is done according to the laws of any country [2] . Legally, therapeutic abortion means ending a pregnancy by a physician due to illness of the mother or the fetus [3] .
Approximately 42 million abortions are performed annually [4] . About 205 million pregnancies occur each year in the world, of which more than a third of them are unwanted and about one-fifth terminate intentionally [5] . The incidence of abortion in the developed world is 24 per 1,000 women and in developing countries is 29 abortions per 1,000 women aged 15 -44 years. Since 2003, the number of abortions fell by 600,000 in the developed world but increased by 2.8 million in the developing world [6] . In Iran, out of six married women, one had at least an intentional abortion in her lifetime [7] .
Abortion is performed usually by medical therapy, surgical therapy and expectant management [8] . Induced abortion means to eliminate pregnancy medically or surgically before fetus viability due to fetal and maternal reasons. Some of the maternal reasons for abortion include severe cardiovascular disease and invasive cervical cancer, and some fetal reasons include preventing babies being born with anatomical defects and disabilities [1] .
Surgical procedures to terminate pregnancy include dilatation and curettage, aspiration and evacuation which have complications such as cervical rupture, uterine perforation, and sometimes even damage to the abdominal viscera [9] . Sometimes, it causes cervical insufficiency in subsequent pregnancies due to cervical dilatators; anesthesia complications are another complication of surgical methods of abortion [10] .
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In recent decades, medical techniques became affordable alternative to termination of pregnancy in the first trimester [11] . It is estimated that each year 26 million women around the world attempt to medical abortion. Because of cost-effectiveness and appropriate response, medical abortion has most commonly used than surgical procedures [12] .
In medical treatment, different medications can be used to induce abortion. One of these medications is prostaglandin E1 analogue, misoprostol, which can be used orally, vaginally, rectally and sublingually, but mainly it is used vaginally and orally. Misoprostol has little side effects such as nausea, vomiting, diarrhea, chills, fever and pelvic pain [13] .
Several studies have been conducted to compare oral and vaginal misoprostol success rate and complications to end pregnancies in the second trimester of pregnancy. In some of these studies, the success of vaginal [14] and in some studies oral success rate was high [15] . There are some studies that show the same effect of oral and vaginal methods [16] .
Like many other nations, Iranians have been trying to reduce the rate of abortion by using different instruments including legal means, but the issue of abortion is still a problem in Iranian society [17] . Some studies estimated that total abortion rate in Iran is 0.26 abortions per married women, and generally 7.5 abortions per 1,000 married women in childbearing ages in each year [18] [19] [20] . The rate of abortions has been reported as 29 per 1,000 pregnancies in Southeast Iran [21] . Majlessi in a study reported that 21% of all pregnancies in Iran were unwanted and illegally induced abortion was performed for 21% of them [22] . After passing "Therapeutic Abortion Act" in 2005 by Iranian parliament, more official data of legal abortions are available but the rate of spontaneous and criminal abortions is still undetermined [23] .
Considering the different available results on effectiveness of various doses of misoprostol and different methods of administration, as well as legal issues of abortion in Iran, the aim of this study was to compare oral and vaginal misoprostol for legal abortion in pregnant women.
Materials and Methods
This randomized double-blind clinical trial study was performed on 70 pregnant women applying for abortion referring to Besat Hospital in Sanandaj in 2014 -2015. Inclusion criteria included pregnant women who were candidate for termination of pregnancy with legal medicine permission. Exclusion criteria were lactation, severe liver disease, chronic lung disease, mitral valve stenosis, inflammatory bowel disease and a history of allergy to prostaglandins, asthma, glaucoma, hypertension and severe bleeding.
Because obtaining legal permission for abortion is long and time-consuming, therefore the sample size of 35 cases in each group was determined. Pregnant women using four block sampling methods were randomly divided into two oral mis- oprostol and vaginal misoprostol groups (Fig. 1) . First, women were justified about vaginal and oral misoprostol for termination of pregnancy and also potential complications, and then written informed consent was obtained from all of them.
In oral group, misoprostol 200 μg every 6 h up to six times (36 h) plus a vaginal placebo was administered and in the vaginal group misoprostol 200 μg every 6 h up to six times plus placebo was administered orally. Given that in the oral group vaginal placebo and in vaginal group oral placebo was used simultaneously, so researcher and participants in the study were not aware about the medication and placebo.
The subjects were evaluated in terms of the excretion of gestation products and side effects (fever, chills, blood pressure, etc.) during the study and, if necessary they were treated. Also in case of serious problems and severe complications such as severe bleeding and hemodynamic imbalance and incomplete abortion, necessary measures were taken.
The data collection instrument was a questionnaire developed by the researcher and approved by the supervisor. Demographic information, information on previous and current pregnancies, the misoprostol treatment process and clinical complaints during treatment with misoprostol and side effects were recorded.
At the end of the study, the effectiveness (the excretion of gestation products) and side effects (bleeding, fever, etc.) in the two study groups were measured.
Data were analyzed using SPSS Ver. 
Results
The mean ages in the oral group and vaginal group were 30.7 and 28.8 years and also the gestational ages in oral and vaginal groups were 14.3 and 14.5 weeks, respectively.
In terms of the number of pregnancies, history of abortion, delivery mode and the number of used misoprostol pills, there was no statistically significant difference between the two groups (P > 0.05) ( Table 1) .
Intervals of consuming oral misoprostol pills to excretion of gestation products in the oral and vaginal groups were 4.09 ± 1.56 and 3.67 ± 1.4 h, respectively (P = 0.28).
Considering Chi-square test in terms of response to treatment, there was no significant difference in both oral and vaginal misoprostol groups statistically. Also in terms of need to curettage and complications, there was no significant difference statistically between two groups (P > 0.05) ( Table 2 ). 
Discussion
Misoprostol is a stable and synthetic prostaglandin E1 analogue [24] , and currently its highest consumption is in obstetrics and gynecology. The drug absorption rate varies depending on the methods of application and dosage. With the use of misoprostol, 80-90% of cases lead to complete abortion [25] . It has been shown that misoprostol is an effective agent for cervical ripening and labor induction, but there have been concerns about hyperstimulation associated with its use [26] . In this study, in terms of the response to treatment (the excretion of gestation products), there were no significant differences statistically between oral (82.3%) and vaginal (80%) misoprostol groups. In a study by Behrashi et al [7] , response to treatment in vaginal group was 86.7% and in oral group was 43.3%. In a study by Tale et al, response to the treatment in the oral misoprostol group was 71.1% [27] and in Hassanzadeh's study, response to treatment was 83% in the vaginal misoprostol group [3] . In a study by Ayati et al, in vaginal misoprostol group 75.6% and in oral misoprostol group 84.6% had excreted gestation products [28] . Mirmohammadi et al demonstrated that in vaginal misoprostol, 44% had excreted gestation products completely and 56% had incomplete excretion [29] . Ganguly et al have shown that complete abortion in sublingual misoprostol group was more than the oral group (P = 0.0338) and vaginal group (P = 0.562) [30] .
Madhusudan study results showed that in terms of cervix dilation, there was no significant difference between vaginal and oral groups (P > 0.05). Eighty-eight percent of women were satisfied taking oral misoprostol, while this ratio was 74% for the vaginal group [31] . In Kaur et al study, sublingual misoprostol group had faster and longer cervical dilatation compared to vaginal group (P = 0.0001) [32] . The differences in various studies may be related to population of study, the time of pregnancy, number of pregnancies, age and different doses of misoprostol.
Although in our study, the need for curettage in the vaginal group (42.8) was higher than oral group (34.3), the difference was not statistically significant. In a study by Hassanzadeh et al, 17% [3] in Jahangir et al study 12.5% [33] and in Ayatir et al study [28] , 24.4% of women in misoprostol vaginal group had a need for curettage. Also in Ganguly et al study, the need for curettage was lower in the misoprostol sublingual group [30] .
In our study, the time intervals from misoprostol administration to gestation products excretion in oral and vaginal groups were 4.09 ± 1.56 and 3.67 ± 1.40 h, respectively (P > 0.05). In a study by Kaur, the abortion time after the use of misoprostol in oral group (2.62 ± 0.64) was lower than vaginal group (3.17 ± 0.17) and the difference was statistically significant (P = 0.0001) [32] . Ganguly et al showed that the time interval in sublingual group was lower than the oral group (P < 0.0001) and vaginal (P < 0.001) [30] . In a study by Parveen et al, the mean time taken for cervical ripening was less in sublingual administration (3.7 ± 1.2 h) as compared to the vaginal (4.9 ± 2.6 h) and oral (11.7 ± 1.9 h) routes [34] . The differences in misoprostol administration time to abortion may be due to various doses prescribed in various studies.
In terms of complications including fever and bleeding, only two cases in the oral misoprostol group experienced complications and serious complications such as uterine rupture, and severe bleeding and abnormal coagulation disorder was not observed in any patient. In a study by Jahangir et al, the most common complications in vaginal misoprostol group were lower abdominal pain and fever [33] . Mirmohammadi reported clinical complaints in vaginal group [29] . In a study by Madhusudan, women in vaginal group experienced more vaginal bleeding [31] . In Kaur et al study in sublingual group vaginal bleeding was less compared to vaginal group, but this finding was not statistically significant (P = 0.286) [32] . In a study by Parveen et al, the average blood loss during surgery was higher in sublingual group compared to vaginal and oral group [34] . On the use of misoprostol, the risk of uterine rupture in women with a history of uterine scar is about 6-12% [35] .
Madhusudan showed that oral misoprostol for abortion in the first 3 months is better than vaginal misoprostol [31] and Kaur showed that sublingual misoprostol is more effective than vaginal method in first trimester abortions [32] . Gunguly also reported that sublingual misoprostol had better results than oral and vaginal administration [30] .
In conclusion, although the risk of complications in oral method and the need for curettage in vaginal group is more, effectiveness of oral and vaginal misoprostol for induction of legal abortion in pregnant women is similar. Therefore, because women are satisfied taking oral misoprostol than vaginal, it can be said that oral method is an alternative for vaginal method.
